2009 t/y^uJypJ jaj .Lc : 1 

<(R] lAjIaS c. g^Vi dj£ (J-^ajVl jiixj .l^Jajuo ^ [h] ^Ujjl ^-5^ c£ L^ 3 (ills) AjS& ^^olikx^al jj^J 

.Lililtc 6^)iixj ^c.1 ^ak3l <l£^p> *4-pGj ^Jakb ^cA ^^31 

(_£^5i^>-a3l ^3 x-o31j JjjL^aLa3l La — 1 
. j*k3l IjaI Ajjou31j jln^l dj3li3l ^jjjliSt 6jLic. l_jj£I — 2 

.R jht a3j£ Mt t^lx3! c_j^JI ci±Aj (^GJ j (V 2 } ^-aia3l Az^y^ £j^-a Ajs^pJI SjLix31 ^.jl — 3 

. (VJ Alic«^)jjjj 4£.lij^)l L_Lui^lj ^iliaiAjJ^Jl JX&\\ L_S^)C- — 4 

.<^33j ^j) ^ l^>La3 . j^3l l^i c_Lui2kl — 5 

.T—24h cJj^- jj^ • cjLilax-a3l 

R = 6400 km ; m s = 2xl0 3 kg; Mt = 5,97xl0 24 kg; G = 6,67xl0- n Nm 2 .kg- 2 

2009 ljLu^Ljj :2{jjj**5JI 

^zX j*s3l .GPS ^t-<»lj^>ii3 £$3-^31 ^j^ii3 j32lc. ^3] (Giove-A) iS z\ 0*inV^l ^ak3l 

.Asia ^jVl *j* Jj ^ j nn = 700 kg 4i&3l (Giove-A) 

.^ajVl ^Sajjj h = 23,6x10 s km ^tijjl C5 ic- (O) &jS^a jl*^ ^ ai^ azjj^ (Giove-A) j-*k3l jj^j 

^jLi3l ojjlii! ^<ujjj jti\ j I^j 421x1*31 a u>i^a31 Laj ?^c.l^>-<131 I2& 4S^i> 4joal^p — 1 

.4l*ja ^jSc.j (Giove-A) ^>-*231 ^jLojj SjUc. ^jl — 2 
• 6 J^ Jc. (Giove-A) j-all A£.j^ - 3 

.(Giove-A) ^alili a_ i. d'iIIj aiLqjb T 4 _— A 

.(o^J+(Giove-A)) aJW)?' - 5 

Mr = 5,98xl0 24 kg o^jV' AUS G = 6,67xl0- n SI f UJI cUj icMexA 

• Rt = 6,38xl0 3 km ,Ji\ >a 

2012 CtLudlj) 

^1!Lq 11a ^)LaSi ^^1 ^1 ^<i t"^Vl. i j. -nV AJa^ ^ ^ ■ .-1 o M ^cj^ 21 Cj£j£ Aj]La1xux] 1 dj^L^^)]l ^2 ^Lolxll j j.■ 

• Phobos (P) J^ail ^Ic. 

! t'' '1J1^.^ ^11 

G = 6,67x1c 11 N.m 2 .kg' 2 i^ijSlI ^ 

r = 9,38xl0 3 km :P j^lj M o?j diluuJl 
itim = 6,44xl0 23 kg aJj£ 

mp : Phobos j-aali aJjS 
Tm = 24 h 37 min 22 s :<*>ai dj*- jj^ 

0 bj)-l±A ^.Llllc. ^J1 c_±uiljj Aj^jlj 11 a A£^)^ (jl j l^ a 3£_ull Ajj^£ ^.1 .n-vVl ^1 a ^_jl 

. ^j^aII c_j£^£^ja 



1 







.( P )Phobos s jail Jc, Jl« - 1 

. A a^Tia AjjjIj I^A AjUaC. j£ja A^^p* (ji (JAJ (j^jlill (jnWn — I — 2 

.^cj^aII cJ^^- P ^- c, ^) jjj — s- 3 

. itim 6 G 4 r j^LLall aJV^ £cj^>a 3I Tp ^a^II ^ — 3 

.Tp 5^5 gttiJ ^ t = 9,21xl0 -13 S 2 . m -3 :**All J u^j jl£l OjSlill o^j J .il - 4 
y.Vnj's Lkjl.lA ^3 aJo^aII ^)j«3 Ts A--o>_l3 La ^^cj^aI] Aluiillj oj^uixi ^jj£j] S Cj^I A a £jJaj c > pj (jj| — 5 

2008 ljLu^Ljj Ljj^ll^sbj 

: l" s\ \ \~*9 A\ 


^LAJUdll Ajj£ 

M s = 2x10 30 ^ 

jl Aa ^}ia 3 c. L^aj 

r = 7.8xl0 8 /c:m 

pistil CJ^JI CijIj 

G = 6.67x10 _11 5/ 


(0) ^uujdll AJUaC. ^)£ja ^1c« (jiJVn dJfixj jLuia ^C> (JaaauII cl^j 4 j£j£ JJ*^ 

. A^JaliLa A^^pj 

. l^JjUc. JaC.1 ^aJ L_l£j£ d j£3l (Jla — 1 

. Llilltc. d^pju ^£^31 (^£^£^Ajjljg II ^ (>5 jauujd]l ^£^)£^a3I £p^p3l (J^j L_l£j£ 4^^P O^J*^ — 2 

. ^joiajuuSI ^£^£^pll £p^p3l L_S^p — \ 

. lUj <*—l£j£ AjUaC- ^£^)a A^^pJ & S^Lp ^(j^tall J^AiIaij — S -1 

. lg“iA)3 L_Lai^.l ^xj Vj)\^d\ ^>la3 c. $ks-x\ jM s l G IAJ^Aj a\I £p^p]| ^3 c__i£j£l] V Aj^)I.1a]I A-C-^-ual] Ap^pJI a^)Li*JI p.jl — £T 

. AlL<Ll3 L_Lai^l ^aJ V AC-^pdllj VJ)\* IaSI ^)Ja3 L <U.V I I I AJV^A (J^p A^^pJ T £^)lp Jpjl — 3 

2008 ljLu^L) :5 

. (jpjVt ^j£^p Auoiij jA a^£^aj (r) d^)la3 <- *ksi\ lj^)j|j I^Luus ^juj^iS l4 a]^'\\a a£^^j ( m J^*J) % )[\ (Jj-^ AIili£ ^C-lllax^al ^a3 

:ciu^ r t G 4 m 4 Mt aJV^ Ig^y^ SjUc. l-Ti^ 1 j s- 5 ^ — 1 

,^al*JI CllAj G i ^C-lilajua^fl ^)xkll aJj£, Ft! 4 Ajj£ Mt 

.(^C,|_l]a j ui a'y | j£>aj L#i ) ^)Lula 1I ^ *^/>i F 

.(SI) a_i]j^]I aI^JI (G) ^al*il L_j^JI ciijlij — 2 

. V = /-— l _ i ^lnx'\ (v) A-iixiJI <c.jjjdll ^jGc. (j! — 3 

.^c-1 \l~xks*)[\ T <*—4^ T j r aJV*^ (v) s^Gc' c__u£! — 4 

• F 4 G i Mt aJV«1j L_3j£I — 5 


A \a~\W 6 ^,jJ a^)^La ^al* a\\ ^3 AjJAxil 1 ^IL<u 3 L_Loi^l ^aJ _)J*^ AjjIj (——) A.uxilll (jl Qll j\ — 6 

.(SI) aJjJI 

.Aj£j^ ^ Uti^l t F = 2 ; 66xl0 4 km ^a3 jIjola ^)Ia3 (jl£ lij 

.TI 2 = 10 4 Mt = 5,97*10 24 kg : o^jV> ^ G = 6.67X10 11 SI : f UB ukll ^ :^UaxJI 


2 




























2013 ljLu^Uj 

.(JfLllI) Alblj Alik ^ J* l^&a ^)iixj 

. ^5* ^ ( > 5^^ ax ^ a '^^ ^-oilSI cJc* A_l^.^)li2l Jla .1 

.Ai^)C. ? ^£.1 iia^aVt ^all A^^p. AjojIjJ L-IujUJ! £pj*all ^&La .2 

iM t ^aj^l Aii£ tG ^-*11 L_i*iaJI cIdIj :aJVaj ^£.1 j-akll A£jjjJ Aja^aJI SjL*ll ^ ^1^11 (j^jlill (jnlvn .3 

. t^Ipia c > Uti^kl |jj c /^ O-a^H ^Jajuj ^jC- ^C.\ ^plll AiUa£ ^lij^)lj R^ ^}ka c. g^Vi 

.^Laja c-Loi^l iM t t /* t G t /? r :aJV^ ^pall jj^ SjUc. 2p —I .4 

.<3^ ?^ilLmd jp ^>-^1 Ik ^Liiol ck — ^-J 



.4_jl_ut^ 1 dulj 


■ £ IA Hm ill (jl ^aJ t jlk] dilljJI jjjlUL j£i .5 


(Z^+Zz) 

• G = 6.67x10“ (Si) ‘M t =6x10 24 kg iR T = 6380km t A = 35800km ^ZT 2 = 10 

2011 ^»jic b)jlt^j i7 

c 2002 ijj 28 ^cj^)1jj »l^JJ cJjoj^)! t tti^ = 90 Jccj Alik CjLoI^VumVI ^^*-±a ^cliLaj^al ^pa (Alsotl) lciLall 

. T = 98min *j>> j jLa^ jij c^ji\ J 

.IiujLLci Lpj* \ Alk^p AjuoI^jj (3?.l Cy* ~ 1 
. (J^p ^C-lkajL^a^l ^pall Ik A£^p AjujI^)*}] txp^p ^-^lal _ S -5 

. ^)lki ^illll ^aL — CJ 

<j£ h ^Ulj jl C5 k ^jjIj jLol* (3^J O ^jVI J^p jj^(Alsotl) ^£-1 ik x ^ VI jkll (jl jij — 2 

. ^c.1 AJjolIIIj Sjij (Jk —I 

. iVfj 1 , , h, G , Rj 1 ^ ^g.c>l Sja q.A j>jil Aja^pJI 6^)IjxJI l_u£! — ^ 

GMj 1 . . . c ^ 

-*3 ^“'W AjjIaaII ^c.1 \h>>s-i)l\ Ac.^)jaj 6^)LiC. ^j) (3^aj ^ 

. M t ,T , G c_ii£lj T <-Jajc. — J 

. (J^ajVl 2 -kjoj JC. (Alsotl) J^\ AjIc. *1^.1 JJJ h ^lijjVl <> . H t i^ l ——^ 

G = 6.67x10 _11 5/ , M t = 6x10 24 kg , R T = 6.38xl0 3 /an : cjUJ^ 

. 2014 Lc :8 

R k^)iaa L_a^-ajj Mj' \ 4joijL^lL<i l^jl (jjajdij ^Illl JJ jLe^l\ ^jSlxj 

. Jaaa Ft j \ ajlju ^a ^c.1 (j^ cikj 

. <Sj£. — I -1 

. (jiajVt ^Jajjj ^jCr 4 £.UjjI H j ^C-lllaj^aVt Tfi s fc 7? c Mj' 6 G f*7y AjC-IjujoII SjU*JI l_u£I — L_J 

? 4£^)aJI AjtnJa Lo ; ^g-C.1 ^kjjo d 6^)Uc. ^cUlluil — _^ 

• (j^C-kiajL^al Jjj-^a A£^)^. ^aj\ >/rs (J^a*J ^Ja*J ^11^1 (Jj^JI — 2 

?JiUMl 2i^.l —\ 


r = R r + h = 


^ In > .oV1 

Alsatl 

Astra 

r(.s)xio 3 

5,964 

86,160 

h(m)x\0 6 

0,70 

35,65 


3 \/s^jzoaS\ 





























y^cIllLujJ liLa t 1 dlLaail ^C-l I (JA A ]^qi Aic. A-ljjl^JI ^jLujJ L_1 

. 7 ill Ml (j' CjLllax-d ^Ic« I^Laic.1 (jjj — ^ 

.^aj^l <Sj£] 4-111j£j A-<u3 gjlLoal “ J 
( ^iLjal ) ? 24/l ^2 I gjj^aj JJ^ liL2 — 3 

1 jour = 23/7 56inin * R = 6380 /cm t G = 6,67X10 -11 77 • m 2 * /eg -2 :djLJ=ui-fi3l 

■ £ 0 = 9,8 ms" 2 . *i r-_, A_1J ^ ^)LuJJ 

2011 GLu2>Ljj b>^t^ :9jj>4^t 

.Tl = 25,5 j ajj^j <■ r = 384xl0 3 km &jlaa c. <i^ij a^)n» \ ^)ljobo ^j 

?^a2 ! c_i£j£ 4j]J i ^ Ut/n (_£2I £^^2^ G* — ^ — 1 

. ^«a2l AlUaC- J)£^)-Q v Ac^)jl2I A-<u 3 L_Lai^,l — C-J 

C±Aj ^lijjl C*41968 Aiuj ^>-^1 ^Jajuo ^JJ $.tjJa2l 2j^) C* )\a^. ^1\ Apollo AjjLja2l — 2 

.hA = 110 km 

d2l2l jjjlill ij^n j£j — I 

AiLus c_jjoi^.I .G ^al*-SI cjjl^JI ci±Ajj Ml ai iii£j Rl ^)-a2l ^ Iia aJV*^ Ta aj£^2 I OW^ — s- 1 

.^jJa^)l ( ^C«1 FS ^ Qxd-V'i L<uj ^nYual — 3 

Ml = 7,34xl0 22 kg : >1! a!£ 4 G = 6,67xl0- n N.m 2 .kg- 2 
■i_y* Ji\ Mt —- = 81,3 Aiuiill t Rl = l,74xl0 3 km : j-aall A 3 ^ c , i ^’ 1 

M l 

. <jjJjj (jjjl jS A_p^»Ua2l ^^Ic. <jj jli ^Jjjl j]j (jjilii (j£-aJ V Aj| V] ^Lollaill ^jJal j AjLjjJ — 4 

2012 £Lui>lj> : 10 


&jjj 14.55 



cl^Jajjo ^ /i = 700km Ijl ^ 5 ^ A£ j *.j jVI ( 5 ) ^^Ulaj^al jj^J 

. ( ^llllc. ^ ^jJaijVI iSj ^^jl jk j i^ljll 

. ^ ^^)Luull ^Uuuj (J.Lo .1 

As^^yji VASV-1^1 ^ ^ ^^Laoi! ^Ixjjj djljc. (jj^ JaC-l .2 

. 71 ^Ixjjoj T ^)LouJI i—a^-ajj 

lAlvbJlj ^ laxJ J^C-l Ac-^ja 3 *OW c ’ LP? *3 


. v = t 


GM t 


.^ajVI (J>^ ^ 5 ) ^ 5 ^' iliwVjt JJ^ 7^ 7 n«\ iT jT s (j±) Ai^XxJI L_u^l *4 

r c 

r 


f = 9.85xl0" 14 5 2 .m" 3 J u* -5 


• Ali£ M t j^mJ .6 
J? r =6400^mcG = 6.67x10“(-S'/) : t>*^ 


4 -»-%.^.ti 

















-•..A 



2015 :11 

0 1&^)£^>a ^)jl jAj II /jj^uill Jja. SjUjoill l_i£I j£3l 4£^a. <*- J ! 

. iVf^ ^A^)]lj QX\M jjg]l A ]j£i ^A^)j y ^A,j4afll L_al nVl! j 

JlaJ ^Jc. lJ 9^}Ja A qilax>\l Fsj 6jiii]l ^Ixjjo 4_lic. cJ^J (J^*** 1 ^ '^ c '’ — 1 

. A. ( xjJa^ aII -i^.l jIaII AiilUac. ^£^a Trip aii1j£ ls'^ l_i£! j£J1 

. 6 * 1 ^^11 ^-Ijtjjo i IjVl TTipL M$ 6 cIajIj G aT^I> ii Fsj " a j^\ (jc. ^c* -2 

£: —> £ £ 

( G A^I Aj j 4 A£^>a. ^jLujj ajLiC. -l^.jl 4 (jJjjj] ^jliil! (j^jUH! J^Ailaljj FSj ^-a> ^jjjIj lB-^4 — 3 

■ r j M s 

. ^,jj,xujg]l Aj£^>a. A x n)n ^mVuh! — 4 
(3^3 J ^lj^aIIj l-j£j£ <J£! ^_ia^] 1 ^)j.l]l lMI cJ^j — 5 

. l_i£^J£ ^>laa c. tus-i) c > 

? ciJlii]) jL£ £-* (jLnll c3^ l4 — ! 



T — £ 

M§(_y lAjuall <Sj£ <L<ua ^cjJlLjj! ^aJ — = 3X10 19 (57) I (jl (jJJ (jLii]l — S- 5 

G = 6.67x10 " 11 S7 

GL^U> 2016 b>^t^J ;12 4 }j > 4llt 

^JaS At A-ua^I! S.ia]! P L_i£j£i! ^^)*jjoij 6 ^jjdAjjdl! 3^^ Ajjoiajjo]! Ax. jA^k a!! l_i£!j£ ^a.! ^)Luia (JjULaI! 35 ^* 1 ]! cJ^j — 1 

Logju^yL^lual ^jfLoj (jj^]! ^>]j 5 ^jjli ^^)£j!. M2 ^ f 2 j A7-j_A74 ^^LoiaS! 


/^jjiiAjjd]! ( xij T’ l^^Iaa c. <ah^a 1 Aj^jj!^ c_j£!j£]I Cj!jLoia jm‘i 4 _uj!^)^]! IijxmjiM ~2 

• S-^^J^i! ^jiaxJ A£^)^ Cji^iAA ^iV! 3j^>]! ^la*J . ^ 



ujSjSB 

rxlO 6 Km jL^I _>ia3 <. 

T 

T 2 

^j( s 2 .m 3 ) 

6^)A^]| 

108,2 

224/ 16 h 


C>3jV' 

149,6 

365I; 6 h 


lUj 

227,9 

686; 22/i 



^l*JI 4-)>i?Jl cIijIj 4 -^j5J! <c.jjjj ajUc. ^ j£^>AjAgJI ^1x^11 P j£]l aJUoc. (Jjj^5 ^^]! — 1 

. P l_i£j £]1 ^jLuia] t ^>1^]! ^ j iVf^ ^jaajjo]! aJj£ c G 
. jlA] dJliill ^j^jli]| ajlic. gjiiuil ^ i r j M 5 t G aJV^ 4 -^j^l] 7 1 jj^]! *04° s- 5 ^ — s - 1 

y^rVru/i liLo 4 JjAjjJ! Ja£I — ^ 

• Atcj’ ^AAjjl! A L_Lud^! J) 

. ^AAjjdl! (jc. ^^jjjIa]! ^£^a] t’ ^xj]! ^jl i T = 314y ll/i ^)j.i]Ij /jj^ui]! 3^^- ^^>iAa]! J)j a\\ —0 

G = 6.67x10 _ 11 5/ 


5 



















































































(4-JLill) 


2010 CA-cu>yj <1 

— 2^ Li ^ A^uJajj Lo£ Li^JoIaI ^jjiajjo]| (J^^. <11 lie j£j-o <S^a. ^)Lu«i /I 

D 4liVill c <Laki]l ^Jj C a liVill ojIa-o ^Ic. AliS^a. ^.Ijjl c_j£j£il cJ^hj .4 

.At 6 Aa 1I D 7 ^3^Vi 11 ^J] 

^ojjoj c. \f\ tFl A Jakill (jjAAjjill cJj^l ^)LS ^ic- ^ ^"iC -1 — 1 

.F 2 j Fi (jnJvhll ijAic. 
? S 2 J Si ^n^Laudl (Jll AiL)l*Jl La ^jLi]! ^>L£ < )»A — 2 





(5-js-a) 


.D' j D (jjat Q±l <C.^)jji]l JajuojiLa <2^1 C ; J C (jll <C-^)jai]l lajaij!Lc (jdJ — 3 

) 0 fi jS^a jl-iaj (j jS^ajJgJI c_j£ j£] jLauJI Jajjamll ^a /uj 

J Lb^iilj ^Jj ^LAjudll AjS^a. s-Liil l_jS(* . 5 - cMl T fi^)la3 L_SA-ajj ^ ^uujoII J>£^a 

aJj£ M L‘n^ F = G —— 1 a£!>1*JIj j^il ^at*JI ^ vwll ^jjjta < un^> ^ h*'\ tgiLaji i F fi 
<i2^o^)j JLoaIujIj G = 6,67x10 11 SI jSJl ciulj G j l_i£ j£J! <L£ nn 4. 

^j ^1 pi^Jl JW ^ « satellite » 

.a£j^J1 jjj T dii^ .6 - JLill T 2 =f(r 3 ) jlnll 
. ciJLa 3I ^L£ jSil — 1 

c_ji£ 1 jSll CjI jjjIj JIaaLj c_j£jSII Je- ^jjjjul ^1411 ^jjjlill — 2 

G t r aJV^j T AiiS^a. ax.^)jjj v < 3* ci^ s^Lac. .i^jl 

.M t 

. r 3 j T 2 (jAJ AiLUl LuLu ^j! — 3 
r 3 j T 2 <j jiaill *^jl — 4 
.M /jJiAjjdll <1 j£ ^VumI c. lila Jh — 5 

<14 

fijH S 1 1 < 0 ^ 1 ^ ^c-lilaj^aVi (jl ^jp*-' ] • 2005 28 GIOVEA. Galileo ^c-li^a cJjl <J1-^^)1 ^ 

.^ajVl ^lajoi ^jc. h = 23,6. 10 3 /C77i ^l^jl ^1^ GjjIj ‘JaSfl ^ajVl 

jljb lJ 9^)la ^ fijillj fijLaui ^C»l <Juia^)Vl 1 J^jS <j!Lo — 1 

?U1 JoC- ^ u^ijl AJjaulU l^jtjJaj c__L^.l^ll AjjJa^II Lo ?A£^)^JI A_i£l j& Lo — 2 

• G j h t Ry t My <1V«^ AS^pJI <c.jjjj fijGc. a^.jI — 3 

. ClJliill (jjjli glVLoal ^aJ JJ^ fijUc- ^.1 — 4 

IAjc. 1 u^ill 1 dll ^Ja3 c. <j^*i j ^Ja*j AjC. 1 u^i _)1-^1 ^g^l ^<^1 4£^>^. Aj^jtLo — 5 



j*ai 

h(km) 

T(s) 

r 3 (m 3 ) 

T 2 (s 2 ) 

GPS 

13,9x10 s 

2,88xl0 4 



GLONASS 

19,lxl0 3 

4,02xl0 4 



METEOSAT 

35,7xl0 3 

8,61xl0 4 




6 \/y^jli^i\ 























































































































































. C-luai-Lo ^klui (JLoxIiujlj T ^ = f (v ^) l (jLilll (J jA^JI l)-^ / ^ 

.djlliill jL£ ^j^jta ^ J^aljij uW^ u' j ^ w cjj£I /l_j 

. Rt (jiaijVI 4-L£ ^cjILujI /^* 

.4c.^)Lui}j AI1 c.^)jjj <*_Lui^l ^aJ lGCLIHEO ^g-C»l u^ll ^oil]l *^jl cM l3^*-L4-? /^ 

G = 6,67xl0 _11 S/ , fl r = 6400/fra 

U&jJ^uL J 2014 LjLu^bj : 1 


ajl^la ^ A^jJaj ^aJ Cllpk ^5)—? ^ Alsat2 ^1511 ^^Uiu^aVl j-aall JpUa] 2010 AJjja. 12 £CJjtL 

. lOOO&m j 600km o# j j^^a ^Ujj) ^^Ic* ^>ajVI jjaJ t^-Udj 

.JaiS L_J.l^ LtjJaLk ^ *S ^ A-al 1 1 jlijliVi Lojoj^) (J£juoI! (JLoJ .1 



. T t = 24/z Ia Jj^. 1 $j£j^. jj^j M t = 6xl0 24 £g ^/ — 6400/ro Ji\ 1 < > wVi 

y^C.1 \l~ikST^\ I^A ^)IAa1 A^jjiillj JS(J1 *J I^Lo — I 

£.Uj! ^/S*^ ^(. 5 ^^ dj£JI ^)I>!a 1 I ^ \f\ ^jJajA ^ <J!Lq — c_j 


471 


. —— — - <jl \ a \ g *. ^>-<^1 IL& C_Jjoi^,I — 


GM 


. h = 800 km Jajoijl<i ^lijjl C5 Ic. Ajjjb (S)4£Jf^ *2 

.(Jlc- ?41 iAj ^ 5 )—J (jiaj'ii S- 3 *^ " b jfi Ja — I 

. 771 = 130% <jA _>aSS1 l^A 4jj£ J Laic, Sjik]| fijlA sAjuj L-Ajoi^I —C-J 

. ^-C.1 llnnVjl ^ail]l >/T\ — I .3 

?|jLal ?LiclilaA-a! l^)-a3 ^5*^ — CJ 

. (^S^j ‘ix1 ^akll kc-^xx <-ca3 c__i 


. \ g^Jajgj ^ja Z C- ^aJaliia 4j^)j|j 6^n> \ ^C.lilajL < al *4 


. ^) < j‘*Hti < oj)j's\l ^C-Lilaj^aVl ^>^i^ Z 


7 




















10 11 12 


2012 Uj^11^3lJ :16<3^>*-^ 

t aJ^Aj U A-J^)£il aJUslC- ^j£^pa Ax-^joj ^)^laJ (JlaJ cJ^juoII . e-lj^JI ^9 Aj^j£ lajLuj A^^pa* LiIIIjC. ajm 1 ^aJajoa £^.yA ^pjj,ij 

: d)W^ ^> — 1 

.A^^pall ^qI Jo'il — I 

-Vf A ^ -V. C* ^ ' ‘H A ^ l^ iCr ~— 

?^tlliiujJ lllo ,t — 0 A_laal]| ^9 A_j^)£JI HUaC- j^jy ^^)1-ujJ CIO Ut1 ^l — £T 
^glj Aj^)£JI (Jjjk-aj Aja^j ^^Luill A^<u9 La — J 
?t — 3S A_la^l]| ^.9 Ajj£IS Aj£^p^JI AiUa]| A^^cuS ^jj£j ^ — _& 

.^l^)i]| Ajj£ 3I All lie ^£^<1 ^jaLHI Jaj£ull a£^^1 v(t) A£.^jj1I \ f\fi (Jl* — 2 

.m = 30 g : Ajjill a!£ < g = 9,80 m.s~ 2 

2010 yuujij&j Lc ,17 

v = jUJI y UL ,<-^ A_ia9j a^jjjj^aj *lxj clllj c^l^l ^2>lc«Vl ^jl g 1 s-lj^ll (S) ^ ^IjaLull JajLoll A^alLt^ Cluj 

. aIV^J ^joi^JI AlUaC. JXgj f (t) 

. Jlc- .^ajl^llj ^glliljVl (S) ^jotall AlUaC. j£^a A anil? >11^. — 1 

: jlo (jLJl ^^lo ^Loic-Vl-j — 2 

■Vum - \ 

,t=0 A_la^l]| A^^pll — c_J 

A^uajjabo A^^pa. ^Ic. Il&j (S) L_lljuall ^jaiall ^jjfLa <* — 3 

Jt&ijl (jxcllaj ^ A-uLauail A-ljaLi 

e-UjI (S) ^joi^JI j^lc- o^pjjprfll cJXa cA_1a£^ Ajtal^ ^)Ijjc.Ij — 4 

•*Qj* CjLc-^joII AlUk V Ax-^pull AlV«^ A^^pal] A^jLjalliSI Aljl_x-<ll ^clilujl j ilajlull 

.(Jic- .^.1^11 a^cjILoj Ajtalj *^ c ' l-c-^)-ull cJ^j — 5 

2015 ljLu^Ljj : 18jj>^4lt 

. AjjIHj! <C.^jjjj (jj*^ (jiajVl ^Jajuo ^jC. /l ^liujl slj^JI ^3 Xi^tn 771 1 

. g = 10 m/s 2 

. f = k. V^ o ^ fi^uu ^)jj*jj l)- 4 ^ — 1 

. A_j^)£jl ^Ic. A_i^^)Lill — 1 

( x^^oj iajj^paj 2^^! Oz ^alx-a ^3 (^1111 J^nlVn — L_J 

.Ajjill A£.Jjj 1 AjUjolllI aJjIx-< 1! t 

. ^jrrii k :A^^Vn m aj^11 a^^joII 6j4o ^ULojI -_^ 

#(> JjtL<ll (jl-ij (j-o c '\\*\a aIV'Aj Ajj£J1 a^^ja djl^iiu a_ujI^ ^jl ~2 

8 
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.VHm QA — 1 

772 

. — Ajjaiill L-Lol^J 4 ^£.1x21 JaxHjjAj fc CllA2l — C-J 

/c 

? L>0^ ^jLjjJ jjiali ^ — 3 

.£^1^)21 ^ 4j^)£]I ^JUaC. A£^pJ 17 (t) 4 -C-Jj^I lili'Nd \)\f^ (J2a — 4 

2013 ^A-t-U^J : 19 

^ijjj 0 A t = 0 ^Ja^lll AjjIj^jI 4£.^)juo (jj^ 77! = 13 1 D — 3C77! I Lk^laS Ajj^)£ 4_r^ Iviun 

. (oz) ^jaLudll 1 a^£ l&jiixj ^-lajoa (^jc. 150077! 

. I Ua jLuj Iv^n J^>2I Aii. (jl t V $1 

.l^IilUaC. J)£^xa G ^-C-^2 Jl^. 4 j^jjjjj] ^^jIjlSI (jjjt2l — 1 

.^jjajVI ^Jajoi Jl IgJjjuaj <jaaJ Ac.jjoJI L_Lu^.l — 2 

AjC-^)jul 1I £J^)-o £-A |j^}la A-Luj1 li2l j" 7T ^jl 9|J 6jS ^1 P \ g V^M AiLjaVta ^^>21 £$1^11 (.5^ I Lulj 

. f = kv 2 £u*. 

. ^2 ^j2l ^aUa2l k 2^2-*-^ 6.1^j iS^xA\ (Jj1v21j — 1 

?^clilliujj 1 jLo . (Jii2l Sj£ fiJjjj £-a l*Jjl3j C__Lud^.l ^aJ 4 ^)jj,IJX> jl bjfl 6^)ljC. C_Jj£l ~2 

• 71 j)\ AjlSI J (JL^aLj — 3 

^ic. 1 ^jj\j£ (j^-5 Ajl j^jjj 4 4jL>Ai2l — I 

.— = A — Bv 2 

dt 

.^j2l 'g »\n ^1\ 1 71 5j*1^2l <DJjj 25 4_l3^pJI SjUxll ^liilull — L_J 
. k <-<ua grTiuJ Vi ^ 

( 2- Vjl ) ^aJ ^1 Jjjc-Jjudll Jjj jjlS -J 

? ^cliluij liLa . ( ^~3~ LijlS ^ j 

-g —9 t 8m s~ 2 t/? kg - m~ s Vl£A\ t V =-^m~ 3 z%j£i\ z£A *\ \ 

2009 : 20^J 

^Jajlui ^Uul ^jJa^J .AjjI^jjI AjC*^yx (jj^ ^\x a\ Ajjaullj 0 AJa^j 12jiLuj liajLaj 77! = 100 kCJ a <j]j£ ^ JalujJ 

(_]£jud]l (j^2^ (Jl-oj.Ajtalj cJ-®^ ) f = kv (^j-o l^jjlic. ^I^JI ^LajlLo ^ j$ ^ij 

.(77) Ar^jjoJI ^ila-21 4jUaC 

J£jIi]| ^lla-21 A^^)aJ 4aljalilSI Aijlj«-2I ^jl (jjj — 1 



J *■ a (m/ 5 2 ) 


v(m/s) 


dv 

.Lo^jjjLic. /jjj»"i ^Uai B j A. l '"\)^ • ~^~ = Av + B 

'.(j* J£ 9^^ u^ — 2 

• [CJ > ) ^.u>a^)VI A_ijjlaJI 2^-° SAjjj — I 

• ( y %) ^*^11 <c.jjuJI — l_j 

k. 

.jllfSI 4llxU3 L_Lud^.lj Aj^.J j^2k. .- jl^L2L AijLull — 2 

9^)1 


























































































































































.k ci±Aii]l a^us L_Loi2kl — 4 


.0 ^ t ^ 7 s a!V*ij ^ila^l Ac-^yji Cj\^ixii Ijqj^ (J!Lg — 5 

2010 ljLu^U) :21 

Ajy^^ii Jaj^juo c(Webcam) Axaa^ l^)x<A£ CiLutiiujI Lilj^buj m aj]j£ (S) a tU,^ ^JajLjj a£^>^. a_uJ^)^] 


:a_iMI ^Jc. I i JVI ^yi JW (Avistep) 


t(ms) 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

vfm.s' 1 ) 

0 

0,60 

0,90 

1,02 

1,08 

1,10 

1,12 

1,13 

1,14 

1,14 


.v = f (t) aJV*ij v <c.jjoJI Jlaxll ^jLnll ^w \a\\ — I — 1 

1 cm -» 0,1 5. 1 cm -> 0,20 m.s' 1 :^LA\ 

• Vlim Aa^JI Ac.^jjJI AxjS (jjc. — cj 


?^aj|jj (jXaUaj ^9 A.uIa-uliI AjljiiLijj A ^ a£ ja. ^k. Jja -*aal3 I jxda L_lL-a3l ^ajjiaJI ^jj£ c. \ f\ — ^ 


• t = OS A^\\\ fsj A^j^ ^jLojj J 

. ^ + i4v = C (l - SjUlL fsj 4£^ ^>\£H - 2 

^'N *\ V A_lxaLaJl AJj^JI p ClllX 

All JiC. ^ Ax^^LaJI (Jxa — ^ 

•‘Qj* aJIx. ^ cilljj V Ac.^ju1I aJV*^ fSj AlUac. J)£^o A£^aJ A aJjI*_a 1I Jix.jl — S- 5 

k *■ 

cij^ (3^*^ diAj k :duA. C = g j i4 = — : jl jljj 

m 

.m = 19g $ g =10 N.Kg' 1 .k cjjIj]I a^usj A*ata a^& ^mVuJ — ^ 


2011 Lc : 22 

.A_ia 9^) AiL^laj lajlull ,Wnj Vo — 0 IT1 .S ^ AjjI^IjI Ac-^jjj Lilj^buo A_iJaUa-c Aj^>^ 

.pair=l,3kg.nr 3 aJj^II ^ r=l,5cm UjLi i ‘ m=3g Ali£ iCjIiLxJI 


.g=9,8 m.s -2 ^ f=kv 2 ^ V=(4/3).Ttr 3 Sjill 

.JajLjll (J^-^ AiliaC. C5^ <2^ — 1 



a]^1*_a]I cjj£I (jj jaj c > util la ^liltc. — 2 

.Aerial] A 

v = f (t) j d = k(j^ ’. (jxLuIl ^ic. 1 a_ia£i^)]I A.^JUt-ollj — 3 
aJV^ a(t) ^jLaull cJl^ — I 

. V^ A-?^J Ac. jjjII IxLw — c_j 


V{ = Jf (m - PairV) J l-k - C 

. k ^JxLc^ -CajS ■ w l ^ 1 























































2013 £>Ui>b> <23 

CLajIj ^UajI ^ic. (.** i<i W AjJj^x SjjUa C1 Aa*ILojI t aj£joUJ Aj^alaJI CaI jll LlxH 4 juoj«1o31j (jnU^aU AixL^a]! A9^)9 Igj ^j9a ^^aII dAjjjJllI s-Iaai 

V(jl l/s) _l ^ . A_ij|*£jul Ax^)juj (jj^ (jjillaAll (JI^V 'jVI ^-2ajuo 

Ajt9|j ^jaaIa 6 777. = SOkCf ‘ I^aIa^j G (S) AaIIsujj ,Wn — 1 

jm \ . AliUa* ^j9 <Jj9 8s H IxUajI ^Jakl9 i AajI^ajI Ax^)joj ^ila-all J>iaA • 

{ok^ ^alx^ AJV*^ ^glla^Il Ax^)jjj v(t) A-3^p (jl . I^>a. AJajiLuj A£^>a. 

4- cJ^uill ^9 (jLn]l cJj?*^^ ^ Jaij^a Ji*»VI A_^,j*a 

. JaLuII £-a (5) AlaaJI A£ja. A» n)^ — t 

4-J^jsJi t(s> . h &ji\ t.n^l — i_j 

. ^ 4_uiajVI AAjil^JI ^jLojJ gr*i YumI (jAj^ ^1^1 (jjjtSlI ^nJailj — ^ 

. f = lev 2 IgJjLx c*31£a^.I 6j£5 AlaaJI £jJaaJi9 t AliHa^ ^A9A h ^lijjVI ^glSa^ll £-la9 ^xJ — 2 
civ / y2\ # 

<. j!3^j CijIj /? ciii^ — = ^ (1-) rAikUL c. t il£j (S) aU*>1I axjjuJ AjU>»lilSI aJjIxaII <jl <jaj ^jajaa] ^jIaII 3j.^*^ — 1 

dt \ /3 y ****** 

. m j g <. k : aJV^ a^x jaa*a3I 

i jf? — S- 5 

, t — 0 Ajaalll ^9 (3*) Alo^JI Ax^jjj 
. ^aI 3I Jalll ^ A \a-\W AJUaC- J)£^a A£^>^. 

. (5) A\<0*s1\ vHm A-^ 1 ^^ Ax^joiII 

. AaLLuH CljljlakVi ^jAJ j^j-o A *\ i^s AjlakVi 
A-Usla]! ^j 9 A_laaJ I^-Aj (S') A_LaaJI AilloC Aj^^)juo CjI^axj (_]£jjd]| — 3 

.Ax<ij!>U Ialg tk^fixi ^1\ 

. Vhjyi Aj^aJI Ax-^joJI A^cuS — i 

. AlL<u9 c_JjaiAkl k C1ajIj]I j JjKMl ^ic. jLoac-VIj — c_J 

,g = 9.8 m/s 2 LS ^u 

2008 ^uu^j^3 ji^£. 124 

^j]| CJjlaJill ^j£J j Ax-jjoJI < t UmI W*1 ^jLo <ill£*.W'V1 6 j9 ^jjal Clu£ A^t^l .... : ^iixJ jA ^alxSI CjIj^JLg qa i ^ 

Lo l Ax-^joij ti]^)V*^ |j| Aj| ^ixj . Ax-^jolSI ^A^la l.iujUjj ^j] cj^°A ^j| Clilij ^9 \ 

.A_ilc. Clljl£, Lq c. *<ix k^i Ax ^)jjj J /jjj^-a /_^ jl_ujj ^U3I ^j-a A-Lq£j ^)hikSi) i AaIx dljl£ 

l LijJaljj 1 jx ^ (J^a. JpAx ^Jl (~yajl I — 1 

/ = k'v 2 .(2) 4 f = kv .(1) 

. (jLi^.j*a ^jllijlj k j k t aJ\J aX Ax^)jjj 17 6 \ &jfi A^^oaS ^ 

.A u>>^)9 <2^ cj^ — L>® — A9^>lx (3^^ 

11 



12.5 18.75 


31.25 37.5 



















































































































JaLL3l ^ja 4jIauoj ^ic. (Jjib^^llj (Jjajjjj3I ^ajuj . ^3 Wq^n 4jj3L 4 £^>a (Jj>»n ^aJ c7jnj^^all 4^ ^ja j£fcll -2 



.4 n» a 4_ua^ CjIJaaJ ^3 t43^3Li3l 4jUaC- 

t (1) 4if)lx!lj Igic- ^x-o3l 4jjJaji3l Jc- jLok-lj & ^jj jaJ ^3131 jjitaJI ^jiAzh —\ 
I4J^4j 4j^3La 3I JajLoa 4 £^jaJ 4jjjJaliiill 4J31 *_a3I l_u£I 
— . 43j3h33 4 _loaaJI 4Jj£3I p ~ . $.1 ^13 4ja‘>^I1 4Jj£3I Pq 

. c t UiilViSt dull k ~ 4_ij11aJI ^jLuij g — 43 j3LJI 4_L£ 771 

cLua —-h Bv = 4 I (J^uill ^glc- 4 £^)a 13 4»iljJali!i3i 4J31 xa 3I (j! (jdJ — l_j 

. jtLlj B j A 


? lj,lic. 43j3L3! 4 JI loc 4 ^^>a cjc* Jj^3l IlLa . Vnm 4j3aJI ^nVuJj 17 4 £.^jjJI <jlsl3 4 (jl_n3l ^ <a3c4 — ^ 

. B J A ^IlA-3 C > Hn^l — J 

* ( 1) 4jjJa^)i]| 4 ^ xtO -IaaIIj <J1aa ^ W 'iaII L' n^> B J A JjSj ^ — f(j^) ^ ^ iaII LiLi'N aII ^ic. ^uuo^) "3 

g = 9,8177/.pS' -2 l p = 4,1 kg.m~ 3 <. p 0 = 1,3kg.m ~ 3 


*25 Jj>^I 

. ^^aJI 4__£>lx3l c_u£jj 4«ujIj33 1 jaIc. I^I^a. 3Ua1a3I 11a • (*jjk ^ 4jajuj|^j 4 ^g'l ~3 t 33 a 11 j ^^3^)31 JaUaxJI ^ja 3Ua1a 

l/^ 43 a! jJJ 3Uaia3l p 4_u3ajVI 4 _ij11a3I ^jLjjJ q\ J' n^s 4 ^3a£Ala ^Ujj! ^ic. 3Uaia3l 4 £ja <Lail j3 Jl ^jj^<u3l I1 a c. 

a^y'ix*i alx^ ^3 jLLai^i 4£^)^. . dull K Cjq^. y 7 = KpV^ 1 6jUx3L .41jIj ,^-p P 4jx> j s < s\l 43l£il j 

. Jc.^\ A^.ja o^j^a Li3UaC. 

g — 9.8 m/s 2 t V b — 9 m? c p = 1.23 kg/m 3 :cAAs^ Ja >u» J 

.I^JIaj 1 g >^1 t/rs b^jx-L*a ^.IjjI 3Vl^31 ^5^ 6 _j3_^a3I C5^ — 1 


. A-cj^x-o 4jj|jdjVi A£.^)jjd3l (jl ^yi*\j ; 4±^i^3j 3 LLi1a3I 4_Sj£ ttl 3 — 2 

?3jxju^a3! jUaL<i3l ^^)Loii3l ^Ixjjo 1 g qq ) j£\ laj^)jjd3l lx> — 1 

. 3Ual<JI 77i 4jj£j| 4qqVi ^131 Ja^joJI ^rVnuil ^jjjaJ ^^31 (jjilili — c_J 

? 771 = A.lkg •<^P> 41^1 j3 4 j3j£ c**i^lc. Ill jUai^l ^31 j — ^ 


. ^IJaia3l 4 -c.^>uj djl^iij cJIaj (^JjlLail (3^**)31 ^UJ! ^^3! t Jl la^l l j q jl^ Ji 



—-1- 417^ = B * cJ< -"II (^j-o c > n^*i 4Uaixi3l 4£^iJ 4a3jJalil3l 4j4lx-a3l ^jl — 1 

. g j K t Vjj t p t 77i :4JV^j Ia^j jUc. (jj;!*! cjllaj (jtLll B j A f ^ 

. 4I1aj3 c_Lud^.l B _3 ^Ljjiil (Jj3jLaSI jA La — 2 

. LjljJ 1 ^ ^ /j jf- 17^ 4j3^JI 'Lc^jailJ 4-ia^pJ| ©jLixSI JaC-l — 3 

. 41^ c— Uj,i^I K CjjIIJI 63a.j 3a. jl ^3xJI JJaj3L — 4 


12JotWl 






























































































LJjl i \rttl /^ 

2011 £Lui>b) <26 

17q = IAjjI^IjI Ac jjoij 4 OZq — H — 2.0)77 Ai^JI t = 0 Ali'slll ^9 l_ic!>U1 l. 9.I9J 4 Al^JI ^9 

= 9.8)77XS 1 A*jtLi) jjjIj cUg-j • OC = 35° AjjIj I^cLxjoi 4 13.7 771/s 

:^r jVu«l J£juill ^Ic. Aijiall ^ic. ^121 ^jjjUII JjjuLlL — 1 

.A^^all A_iLjalij]| — I 

.a£^>^1] 4_iLo^ 1I diV^tx-oll — 4-j 
. Z = f ( t ) ^)LauJI aSjI*-o L_u£I — 2 
?9jQjc 1 ^1 c-_jjjj ^Jt> Laj . A qj.Vqll lajLuj A liAi Ml CjIjjI^.1 9^.jI — 3 

2012 j>jU, >27 

Ajoi9LLa3l jli ^jJaU^)5l JjSa. 4 AaloIjVI AlaJI ^-<»J Ajjd9LLa 

A-<u9 A9^>x-a ci^-V j AaLax! 2>xa21 ^iill IjLo-icI . d, = 21.51)71 A y \\\W 

: A h^kl $.UjI Cj\ 4 AkJI lg_> Ci9i9 jti\ Vq Ac. jjjJI 

^jJaj^Jajul Ajjuoillj H A = 2)77 ^lijjl AjlBIjII i4 AlaVill aI^JI C_l999 — 

.^99^1 £-a CC = 45° AjjIj 17q AcjjoJLjj 

t = 0 AjjI^IjVI a)Vs\\I jllaJ j ^0, l f Vi all j ^1x21 AlaJI A£^p. <jjuj9j 

Ax9ljj £.1 ^Jl AkJI CjISI^'WI 2^^ • 7l A laVill (j .-<j aLJ c_fl99 l^_i9 AJa^llI 

.aI^JI AjjaiilU (Jxm,a\ jl 

.^IxaSI aLJI a£j-J z = h(t ) j x = /"CO (jj\) — 1 

. i? 0 j g ‘ a <. h A jjj112I aJVaj z = g(t) aLJI ^)Luwi AtaljL-a 

.I^iLqjb l-u,^1 dj g 4 cc 4 h A aJV^j i^q ac-^joJI 6jUc ^ —2 

.^.I^JI ^9 AisJl l^i^),»,"utn A^Ia^II fiJUxll — 3 
2016 j>j ic, i28(jjj*5Ji 

v 0 = 10 m/s i g = 10 m/s 2 

Aia^J ^9 AjojI^) Cj^jlc. 2j>^ ^4*-^ ^-9^3 Alixij 4-JC-!>UI d^)£i A_iij^)9j]| ^9^.Li 

tg_LaL^ ^JjL^aJj ^ij9ljjd]l ^Ic. Ax^lj Vq AjjI^IjI Ac^joiJ dl^jl ^9 B A liVill t = 0 

J^y ► ^-kjuj QA tlft = 2)77 ^li5 jVI ^ic- B Aiaiill ^ ^ (X = 30° 

. (24^-^^ 2£jjo]Ij La£ 

^Ic. ^jjc34f^4J 4 W^* ^ J 9l*j| JLaaLj — 1 

: ^ (0^, Oy) A*^' ^ s j^' 

. y(t) j x(t) jjiiiojll -I 

. y = f(x) jLoiJ! aIAx* -i_j 

13 ^Jxualt 






> 


^B 

L 


\f 

> 






























o' 


.Sj^)2l Ale- Allalc. J^^a Ac<^)jaj A-oj9 — ^ 

. L = 2,44 7 ?i ^^oll ^lijJ j d = 10m AiLa2L cjc-^UI jc. c. qogMI .kk ^uj -2 

?AjjjjI^)]I A_La^)]l a2fc jjj S^)jjjLia l_S-1^JI 3>jjjj ^£J y j X (j- 0 l£ A&aa^j <jl 4^ I'sj ^21 Ja^)jjd]l c_jj£I — I 

. dU JJ± ?Ajj 2 jll ©Jigj 4, L_iC.!yUI Jauuo — M 

2010 Lj^n^j 129 Jj>^I 

. ijUlo^-a ^uJiix^kji Ax9ljj pl^il A-ajlLa ^ Q ~ 10771X5 ^ 2k jj 
dua. 4 ^a^)21 lak. qa d = 25771 ^xj ^ic- UakJI £^j9j (jl^-a 0-4 JaVill S^)£JI 4_JC.^UI £jJaj 4 ^a2i]l S^)£ al^L-a (J!Xk. A2Lk*-a ^jVnl 
. CL = 30° AjjI j Ig-LaLa. ^h^j Pq Ajj|2jI Ac.^uij S^£3I l_ic.!>UI l_s2j. h = AB = 2.44771 Aj&sf$\ AjJajlxll ^lijjl 

. (ox,oy) <2*21 ft jSII a£j^ ^UnL -1 
. jLa2l ALlx-a ^nu2 4. VVqll AJaaJ AlajVl >ALa 2kL — 

? (i4 4 AjJajlx2 LijujLa-a L_sJl^JI 3> Pq (jj£j (jl ^ <a2 — 2 

? ^^4 AJa<l2lj 2.HC. 1 A-ad9 Laj ?A9^)xlLui21 A±Lci^]l a.l2l La — 

?(B A }V<2I j ^a^}2l lakJ LuaLa-a 4. Ogll 2> **>J ^ 5 ^ l/g UJ ^ 3 c . ^ — 3 

<2015 LjLuJsLjj :30 

:.!>UI 2-^^ LaAic. . 0.92 771 1^x.UjjI aS^i a ciixjjaj .8.23 tti AjJ^c-j 23.8 tti aI^L c-2^21 4-jxla 

. J£j 2L ^jJaj-a j& La£ 4 ^h«\ 1 <^j-a 6.4 771 AiLua-a .l^jj -lak,j A£jj 2I 6^)jj^aa^a AaJaLa ^9 ^jl 4 < i*nj S^)£i! 

Cilia. B A LaVill ^9 a^)£i! JalLujl (Jljj L_IC.!>UI Aj]j^]I *Oj^ C5^ 

^j-a AjjjJa^J l^J^jJaJ ^Ic^l 4_JC.!X!I cJ^J^ . OB = L = 18.7771 

D A LaVill (j^a ^DaJj . O A LaV^l ^j-a H = 2.2771 «^>J^ D AlnSi 

. ^M\ J^JL ^ajA j& La£ Pq = 126km/h aj&I ac^j 

^^jrJajaa ^alxx ^jj A£jaJI jl jii*j . g = 9.877l/5 2 Likbj (J-^ 

.12216 






rf 


1 


3_CjL.i 



. B j D J!>Lk ^gic. Sjjj-2i cij2l Jla — 1 

A^^al] 'j nj‘i^J)]l jjj2jLt-2l '^■J^ lP l3 £ — 2 

. y(t)jx(t) 

. jLuuJI AljLt-a ^lilujl — 3 

.OF — 12.2m (jl Laic.? a£^21 ^3j9 j-oj -4 

yjLojjVl JI^L — 5 

2009 ljLu^Lj <31 

^-Sajuo qa Hq = 2.10771 ^liSjl ja!\ 2^^ LS^ A22ala A Alalj qa aL 2! jaJ oj$l I JjAjoUJ AL2I L-JC-V 

(x c = 4.5771, z c ) AjLjI^I ^21 C <L2I G Sjill 1 <*-* 37° Ajj'J l^LoU. ^u^j 77 0 = 8771/5 AjjI^lI 

.12216 6 j2*i ^21 (ox,oy) Ji\ ^1*21 ^ 
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JuJUjjJ A Ai^jVI \^±a 1^) (oX, Oy ) ^>1* a\\ ^J3 S^)£JI AlUaC. j£^a A£^)a. (_>j^l — 1 

. S-lj^JI ^jjjIj cJLa&lj &j^l 


z c i .nn^ t “2 


P AjjI j jaVI 1^-LaLa. ^u^ij ^lill V c A£.^>joiJ Alull j£^)-c £^)5>JI AlUaC- j£^a ^}A*J ~3 

.g = 9.8m/s 2 . pj y c ^^loJ giiU 

.2014 oLuib> bj^ll^j .32 


S^)£^. jl (JjVI u_)i_xli 6 Ala. jo ^A£^pJI AjuosIIaj ^jjaiaL jAlLaVI c_ki£ ; a£^>^. ^^ic. A^^LaJI Auil^p ^Liil 

. jl <x3Iaj jkS l$j£^p. jl ^jlii3l l-jL^I 6 1$ Vfti VI jjIjj V AlaJI 

. 21.69 771 Lkl.Xa LloIIc. LlxuLlii ^jJalj^) 1^4 (3^ Ai*^}II AujIj^ ^lo jl .iLalill A^iol 4 j-s ejl^aJI ^lo (34^j^a!l]l 3^1 j-a 
AjjIUjI Ao^joij h — 2.62 771 ^UjjI j^ IjJaVi Luoi^ bb^fixj <^51 AiaJI 4-iiS 4 (j-*aLk Aiajjoljj A^jll CA£l^a 1 aq\\ jl^a .He. 

jnw^llj 9- Jisll ^_gi Lo£ aLJI AlUao j£^a jIjolaI ^juo^ ^ic. ^cc = 43° AjjI j c3^VI I^c-Utjuo ^u^j 17 q = 13.7 771 X 5 ^ 


y( m ) 


x ( m ) 



. 10- J^jl ^ US I7 y (t) j V x (t) 

: uAjj^Ajl gJllj jLujj j j .i 

. ciliA^I j^)J ? OX jj^^ll ^^Ic. AlaJI AlUaC. j£j-a A£^p. ^xji)a La — 1 

j^i liLyUajl AjjI,HjVI AC-^jull ^Istjual A-i]j3Lud]l Aj£^aI1 Vq y A /ajqll j^C. — 2 

£-a jal jjj j 4 4ij^ll AjjIUjVI AojjjJ] 17q A*j 3 jjc. 10 — lI^^I 

. a = 43° j v 0 = 13.7 mxs -1 : 4LLJ CjUL»-4I 

. 3 * AiC. 17^ A£-^)jaili ^Utjjo /j^ajl t/T\ (J4C- — 3 

AiUflg^ g >a pJ 444 aa 31 ^1 ^\ .ii 

Aii£j| . p = 7.1xl0 3 kg/m 3 axa^^JI l^iili£j 17 \ g^1^^ • <*^1 jl»^11 

. p = 1.29 kg/m 3 :«.1^S1 3u->-4l 

?L_lljj^a ^jJ^Lolill i^\ . AiaJI 3 ^j ^aLJ aIa^-o Ajt^l^ ^jl (jjj ~\ 

.^Ij^JI A-a jIIa l)^^ 1 • AlaJI AiUac. (J^nWn ~2 

. AiaJl AlUaC- ASjUca — 3 

*33 tejxX l 


io- 


J£jjJI ^Ic. (jjii-o jAIa£( 9 Ajakj (>®Vq AjjI^jjI Ar. jjoij 4 /77 Sj£ f — 0 A^^klll Sic. 4. oVi 

-> 

A-ajULa 3£ cJ-®^ .lilillc. \jl^.^a ^yixi (^^11 ^jJa^jV^ £^^><<11 a±uu]Ij ^>jj^)^4j (6^, i , j) ^jiiub<JI ^xii a£^^, (jl '1 

. Ajtal^ j <>I^JI 

. M j O j4*jJajll jjj ^V>^4 Aijiill Ac. jjoj A-<u3 Clil^)jij ^JIj^II jliill (3^4 

.u_llx^a]| ^joi^JI ^Ic- 6 jjj^]l A^^jLiJI (^j^ll (JSs— 1 
.A£^pJI Ajtnia jjj jjjjjJ ^4^1 jjjlill j^ilalj - 2 
,£jJaj-o]|j Ac.^)jai]l j-o 3^ 4i ^4-<i^ ,Aju*1\ A^jI - 3 

15^WI 


































































































































































mU! 


L>* 


— 4 



• v f 


. Vq AjC-^JUdll Vq A 

Ac.^)jud]| ^Ix-xjd] Vq^ A^^o]|A^u3 



. Vq^ A-<u9 J ^jooJI l^J ^99 CC Ajjl J>\ (JA 4-ojS gjlluil — 5 
. (0 < £ < l,88)s <^iajll (0 jV x (/)c> l£ Ji* “6 

H Sj^aII j OM AiLouJI 3° J£ jnK 1 a]| ^ja gUnjual —V 
2012 GLuiib) >34 Jj>^I 

CjI^C-LuxaSI (Jl jl^jV ^ JJtjjdll ^_ilaj]l A^j^all dl^jUall CliLaxlixjjli c ^)j|j)^Jil ^^)jjo (JLajuo ^Ic. A j'sVi Adulate. CluA 2012 ^jI^}49 ^9 

.Aj\vn\ 1 ^ ^ J^ald 

17g = 50 Tfi/S 1 AjjIj Ajlal A^^jjuaJ ^Ja-uj H CllAj jjja j $1 

4 Jaqi lifUajl t = 0 A la's 111 ^9 la^n G t^IilUaC- AjjI^C- 3° 

. M A3aViII ^9 ^JajuaJ ^laj^il Vq Aj^^I AjjIjuTTI Ai^^jjIIjj dAjjIda.'TI \a±a 0 

(ji jdl ^HaII 3 ^^ 3j,^\i — 1 
. z(t) j x(t) jiniOll -1 

. z(x) jLouJI aJjU-o -c_j 
. M -la j£joJI Alaki dljjl^.1 

.^jSajpl U (Jjj^a^l ^.j^-11 c>jll — 

aIIoaj 3j,Vu^ 1 -laJj ^aJ 6 <j^ajVt ^UaJjVI dc. AjjI^xII 9l^all c. gin V f ^S A iLutj 

TV/ 4la Vi 11 h ^Ic* a_i^,j^a 1I ^iLii . eJa^j Lilj9ljjj Jjjill 3® ^'i^»Ai 

3j.Vh^ 11 £jJadj . t — 0 AJaalll ^9 Adldjl Ac.^)jjj 4 

Ac^joj ^Ixjuo JLgj V lna. y 7 = —100X17 AJlXxJIj Igic. ^>Jxj ^ll£lskl ftjal 

.JajLaill Ajt9lj (JL<i&! £a t -4_la^l3l ^9 

.^j-Hj^all ^JUaC- <C.jjjj AJjJallill 9^ ~\ 

. t L>°^ 3j^* Urf ^ ^JUaC- Ac> jut ^j_^Jsl 3 (.J£jjdll (JIaJ — 2 

. 17^ Aj-laJl Ar- jjoJI — 1 

. t = 10s j t = 0 • (jAilaalll ^^jLuliIIj Ac.^)jaill 99^ — c_J 

. m = 150/c^ aikJl j 31i£ t h = 405m t ,g = 9.8 mxs~ 2 : tr 2a*j 

> 35 Jj>»UI 

17 q = Zq (Jjuajl ^ic-V 1 ^ = 58 ^ (jjollll 4 -iC-^-ll c. <a,Vqj 

^ -Z 0 = 0.9m aj-lc- 4 -ic-!>UI 3 ° 12m ^Ic. ^jda3Ujai jLidl *C 5 ^^ 28 m /5 

. ,g = 9.8mxs -2 ^.jj. UlLc (ox; oz),»kJI 

:djl 3 ^ — 1 

.A£^)aH jiulojll J ^jjInLjaliilll ^1 

16^11 


1 1 >! 

v(m/^ ^ 
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fcs 
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:t{s): 

Ldd 





































































• z = f(x) AJ^Lx^ 1 Vutil j CJ 

. a£aj^o]| ^ 10c77i^lijjl ^^ic. z 0 4-*^ /^ 

. ? L_ixLa]| <Jj 3 S^)5iil ^.llax^aj (Ja C 2 4771 L—UlLaII (JjJa <jl£ lij j^ 

. l^-cl^lajL-al <ia^J V Ax<^)juj L_1uoJ jo 

C_1C.!>UI al^jl ^ j3 = 15° (3^H (jC. AjjI^jj 17 AjLLjAl AxjjjJI lg-al.l]ajL*al ^xJ S^£3I Q\ — 2 

.(Jj^al^ll ^Jb ^Jalj ^)UjC.Ij i (Jj^H C_JC.!>UI 24*771 .ixJ ^ic. ^1 L_lxl<AI Ajtgj -ia^ 

. jLob<Jl AJAxa c-jjS1 j\ 

? ^jlAll L_1C.!>UI ^Jl l^Jjj^aj Aic. "bj ^J h 4-<u3 Lc /c_J 



(j-a 0 4 )^q *i (j-a Ai^Lual] A-iiiaJl A \yx\\ L_a^5J t = 0 4iajVI lAixa lA^)iixj 4_la^J c nn^ct ^ic. ^)jjuoj Aj^Ui 

M A JaVAb £-a CC = 37° Ajjlj Ig-LA-a. 17q = 1277l/s AjjIjIjI <Az. j .joij Ijj^q'i 6^)iixj ^cJsujj 

Ajl&$\ AiLuoxAl Clijl£ t — 0 AJaaJll . 90/C77l//l bb^)^ AlLlj Ax*^)joij ^_j-iaaj ^9j c <a\^k ^iujj S^LiuA ^-aLcVl 

. (J^.uAI ^>laj| d = 44771 I JVf 4Jaklll j 0 A Jaklll 


. z(t) j x(t) A£j- 2] jjliioj]! jjjtaU-J] jjliaj^JI 



^jjjjUxll jikiLoj) (0, i,y) ^1x^1! ^ A£c>°J^ — 1 

. z = /(x) j^-21 jLo^ AJ^U-a ijVsl -2 
^alx-all M AJakill A£^pJ X^f(t) AJ^lx-<JI L_u£l — 3 

• {0,i, J) 

S^Liuall ^UaJ^)l 4 3a^l tjy[ L_Lud^.l ~4 

.(jiajVt ^*Lm j^jC- M A Jpg \W h j 


^aUaJjl Ax-^juo C_Jjoi^.I AiUal! Jali^jl AijUt-o jjl-A^ljajlj — 5 


6 J 


|Lluo]| 




































^JLc lj! 

* 2013 ^A-cu>yj Agj^ *37 

£a CC = 30° 5_jjl j ^u^ij tg-LoLa. AIIjIj F £j!j G AliSJaC. (i4C) ^jq*n*iA ^Ic« 771 = 10/tg *Cili£ lSj,Vu^ 

. t l>0^ G ^^21 J/^Ml .^jjoLi. ( BC ) (jjoLol [AB') i/'n^> . I ^jiiuuJI 


V (//? \S' *) 




.aI^.j-g J£3 G _! ^jLaiillj a£j^JI 4» nl? LjLu ^nVuJ —\ -1 


1 $ Um^I F ^>aJI 6 jS d^JUJ ajLic. ^ — L-J .(JJjjjl jjASlI (j^aj l_jj£I ■ 

. lg UM^sl ^aJ f l 2 K*lVjl &j3 a^juj SjLc. ^ — - 
. ^il Alblj ^U/il <jl Al^^)juai] I 2 _a] ^)jud3 


— J 


2010 GLuilb) b^l^j *38 q 1)+2\ 

L_ialju^3l jjjjwaiillj Ua 3 & xx jj^ <21 ( 3 ^j cc = 20 ° 3 ftM l)^ is jlma JjJa ^ 5 !° = 100 c^ aj!i£ (5*) <30^ 

: 5 _i 3 tiJ| ^^ic. \ iU.^vij ^Ic-VI jU-H Avimeca jj*iii5l Jajjjjj 1 


t(s) 

0 

0.04 

0.06 

0.08 

0.1 

0.12 

v(m/s ) 

v 0 

0.16 

0.20 

0.24 

0.28 

0.32 



<L<uS 


. 1 ; = /(t) : jU2l -1 
Ijlnll ^ic. ^Luc-Vi-J — 2 

. d ^jLaull 4 _DJ^)^j3I <aj 2I gVnJj (5*) <i£^p. 4 » Jill (j jj ~I 

. t = 0 AJaalll 17 q “CaiS ^cHILujI — CJ 

. ^2 = 0.085 j t^ — 0.045 (JJJ ^X. jjaL&ll AiLuixll ^ Uti^kl — ^* 

I aIa^-o CjI£1£j^V 1 (jl — 3 

CLq ^jLjjjII 4-iS^pJI a jLaJI ^jl <jj j±A ^jl!ill (jnlin — I 

V^cIliLajJ I iLa 4 dJ dg Ojli — C-J 
.^jIjoul!! ^Ja ^glc. Cjl£l£aa.!>U a^aaIaII ji]| oJjjo — 4 


18 ^>1 




































































































2016 js^JL^r x 39 

g = 10 m/s 2 jii*j 

J£ji]L ^jJa^a ^A La£ a — 35° (3^^ CP i4Z? ^ jLdd ^Ic. 771 = 900g 4 jJj£ ^ ;^ Q ‘< a^iixl (5*) ~ 

jLoiaII ^Ic. 4j£^p> pljjl £jJal jjA L_ialxlla3l (Jj^k ajjMI c . Ut1 ' ^ jj$ >" <l • 4-^1 AC-Jjjj i4 4 JoVllI (jUVn 

(JjJlsJI ^9 AjjAaII £Cjtli3l ^3c< l) 1 ^^ ^ i4i? 


^jJa j-o3l 

G o 

Gi 

^2 

G 3 

g 4 

G s 

G 6 

Gy 

G s 

t(s) AJiaJll 

0.00 

0.08 

0.16 

0.24 

0.32 

0.40 

0.48 

0.56 

0.64 

X(m) Al^alill 

0.0 

1.5 

6.0 

13.5 

24.0 

37.5 

54.0 

73.5 

96.0 



T = 80lTLS q)\j> un (Jaj Jj^aSj ^j3I 4_iLo^ 3I a^ll j t B 4l^Vill ^ic. Gg (jiJVnj i4 43oVill ^Ic. Go £-^^31 (jiJVn 

X . Gg t G5 t G4 t Gg t G 3 «nupk\l 4_i3a^l3l 4 x.^)juJI L_Lui^.l — 1 — 1 

. Gg 6 G4 t G 3 -lie. <C.^)LajJ *L<u 3 ^.jl — L_J 

. 4£^pJI AjcifSa ^nVnul — j* 
l (S') ^aJOl^Jl ^lc< S^)J^a3I (_5jB (JLa&Ij — 2 

. (G) ^a-ud^Jl ^Ic. Ai±la^]l (Jj-o — > 

6jUc. jl t IJJtc. (_£^3I ^gjJajVl ^^3-iuill ^1 *-a 3I (jn3*>n — c-j 

. AILgJS C-Jjul^I ^A\ 4 \1 ]^>r- CL ^ jL^I 

y^cHVLjjJ I jLo (, HjLuj j-a3l a*L<u3j ^ jl joul3 Aj^)Jai]| 4 aj^II 

. <joi£ 1 *-oj 6^31 AIjIj y 7 j ^IGj d3l£l^.VI <_$ jS jliic.lj — 3 

. ^ 0^111 oAjol L-Lul^l 1 

. [-) 4 UV.N die. Ac.^yji 4^jB ^.jl AiUall Ijxo 4iLlujlj — cj 

2012 LjLu^b) U^II^bj i40 

^ ‘ ^ Q •■,Q^ (3^^^ CP- (_£Jl1uia] (X lJa^I ‘ . ^ — 1 

^^4 77q <c.^)xiij 0 ^ Wq\N f = 0 4U 1 ^3 jyi = 1 kg 4jli£ (5) * ^ 

^JA ^J\ ^'l c CAjjjIxq 3.)C ~^ ' 3' 43t4 1 Iilj . ^J-aLol ^ Jdjobdl ^ U>r.VI Jndk J 

V — f (t*) 4X-^wl]l Cj\ A ^Ic- ‘ "j (5) 4 tl lir- 

:4_i]ld]l 



Av(w/yj 


3,5 

0 


Av(m/s) 


Av(m/s) 



t(s) 

-> 



AvfmAy 






19 














. 0 (j-o A l Aju [S) A jt-llLa 4 (jjjjj] Aj ^jlii]l ^ujadj — I 

•JJi* (S) A£^pJ J^I^aII Bill'S a\ 1 j& Li t AjUJ$\ C (jjj ^}A —C-J 

. a Ajjljll AaJ 3 L_Lal2kl — _^ 

. t — 2s j t — 0 Ac. jJVq.otl AiLuuAI c_jjoi^.! — j 

. f Al jL l^jJjuj c*jK*Wl 6jS Jl JjIaII ^jjjoiaII ^ <9^3^ €>Lj 1 ^AMJkSt 4qjq^ll — 2 

. (5) ^ic. 6^3^^ 4-i^.^LiJI l$ jiOl cJLij (^x^.1 — I 
,aj£^)^ ^jLuill Aja^pJI SjLxSI ^ciiiluil (5*) AiUac. AS^p. — s- 5 

y 7 = 1/V (2^>1 ^jLoiJI Aa^S L-Lut^l — _^ 

g = 9.8 mxs~ 2 

*2014 ljLu^Ljj *41 

AjjI^j JflVI q c. JjIa jIuia till I (jj«lJ 77 T-j_ = 400$ 4j1j£ (Si) \ j La q ^ 1 Akk\y — V — J< 2 lA 1 ^9 4 lixdl A\a~\W <2Aaj 

77^2 = 400$ Aj1j£ (*^ 2) L iL^o 1 A Y&W A Lg ^ S^)£j L^ -0 LS^ ^J.ic.j A V*S\1 (Jx>g a Lj-v Aiajjjl^j Jajj^jjj (X = 30° 

. AjjI^jjI Ac-^jjo (jjA* A A IVqAl ^ja (Si) ^jooJI ^D^nq t — 0 -lie. aL* l\ til^ij 

g = 10mxs -2 

• (S 2 )j (Si) u**“= 2' ^ic. S^jJ^aII l£j^ cJA - 0 ~I 

. 4!ilUaC. J)£^>a ^jLjjJ 4aj 9 i—lurJ (Si) A£j^ 4xji)^ i-la. (jjjdil ^jlAll (jjjUll (jnIVn — C-J 

. tiUi] As^xjjoiaII ojlolSI ^ciiilujl AB = 1.25m <jl IaIc. B a Jakill -lie. (Si) ^-ui^Jl Ac.^)jjj — 

-) - L>°^ (^l) Ac.jjuj CjIjjxj ^W \a ^ AjojjUI ~\ 

. 8 - lS^AI' v = /(t) 

. ULLu Aj^ui^-aII ^a l^jlij (Si) ^jooJI ^jLuoj '‘^*5 ^ w mII ^ja — ) 

. ^ ^ jLjiill Aajs jjoiS — cj 

AJjLtA]! ^q^'i (Si) ^a-ui^JI Ac>^jai ^jl ju«qMl ^-L. ^.Lj — _^ 

^c-Ljoj l^j y 7 clu^ —= — (1 — sin (x)-:AJL3I 

^ * * - * dt 2 2m! 

. (Si) ^-ud^Jl (2 jLJI ^j-LuoaII 

—> -4 

. T jjjj dAjjjj y 7 dSK’WVI 6j3 d^juj ^ja J£ grVniiil — J 

2011 ljLu^Ijj *42 

772^ = 1^‘iVS (Si) Aj^)C. 4-Sj£j| aIa^a bjfi*A -lal WLVI ^aJ»iC.j A V*S1I cJa^a Lj-k aJojojI^j YTL2 — 600^ AIiii£ (*^2) f jaL ^ 

a . Aj^sJi! Ac.^jaj C 3Luj Vj AiijlA ^ y^-j = 30° AjjI^j ^jc. ^jIuia 800^ 

^9 ^jJa^A jA Ia£ AB = X AiLilA]! AjjIjjjI Ajz>yui ^4 AJaaj (^ja Aj^)*JI ^llajj t — 0 

. i4 4 LqAI Iaia£ -ikL . 

* (^l) J (*^*2) LS^~“ J — 1 

; (Si) J (S 2 ) (j .!.'^ 1 " 1 . 1 _ 2 





20^xua*l 













































































































. ^ = (mz miSina) g - L — x u^uii m»A J <> -t 

<7 2 m 1 +m 2 m 1 +m 2 ^ 

•C-*l) A£^>^ ^ glVLoal — CJ 

.AIAjoiII 4_lLialli]l ^jl AjjI^VI -Saj^jjJI (J^liluilj 

( S 4) ^xuoJI a£^>^ a* j)h (js-i\\\ ^jLj ^w^ ^‘iL^viq CjI^a s^c. AlaLuJI Aj^kiiS! L^)^)£ x 1 4qVi^s^ (J^l j^j-a — 3 




. Jlc. ? Ajj3aS]l AjujIj^I £_a Jjili ^jLnll j& La 3 — 2 — 1 — CjViiil Cj1jWix>H ^a — 1 

. d ^jLuiiH a^js (jUJI (j-o <. t nti^kl — c-j 

CJ = 9.8777X5 1 (jl Laic. T LjA\ 1 ^jjjjj y 7 till VI Sjii (j-a (J£ A-a^S ^lliual 

:43 

(3flVI L) 0 g)^ ^-Ic* U^ c 'J Ju ^ a J- <i TTIb B AjjC’J 777^ = 0.5kC) l$M*i^ i4 AjgC- jjjjjo ^a 1 — J£joJI ^ Ala^JI <jj£jj 

(J-a^aj JaUaiLaVI ^J^C- J cj^J JL-a J*° A.Un'ilL P = 45° j (X = 30° (jJJJjl^J 

. aL^II AXa^a a s Aij^il 

(jLa^L ciiiij jji j^i Aic. Pj d t wig 1 771 ^ (jjij -Lijjj ^^^liii 5i!>Ltii ^ji _ l 

. 777# Ajj*JI Aii£ ^nVnJ . CA£l£i*.VI 



v(m/s) 


. AjjI^IjI Ac.jjjj (jjJ Igll Aia^JI tiljlj 777# = 2777^ ^uAi i : ‘n^ i Aj^Ljal Aii£ B Aj^)*JI £jJaj — 2 

.a = 3 m/s 2 gjUa o' ( jjj A£^pJ| Ajcnla (jjjdil (^Liil jjjisil (jnlvii ~I 

. A^^pJI Iaj /j-a 5s ^xj Ala^JI Ac-^juj La — CJ 
I j-ajll aSV^J -Ac.jjjiil ^Ku ^jojj q *a U£-oj c_jal*lLa3l jjjjkAill AjV^ii — 3 

. ILU Ajj)j>M"\ <a\l £-a ^ jLaull A <aj^ <. ^ Uti^kl I 

.jjla^l L_fl!>tia.VI ^i>n j& La — C_J 

iji^l ^j-a £ jLaull S^)LiC. ^jl (jjjjil ^1511 (j^jliil (jjujflLiJ — 


t(5); 


2 / 


.jjj£jaiil ^^io AjuaijJ 6^31 CjjIj SSl 2 ^\ jl jLj^I J^oj . a = - (2 5177 /? — sin d) — 

w - 2 3771^4 

^ = 10 777/5^ . T j^j^ll jjjj j y 7 I A-ajfl c_Lui^l J 


21^WI 
































































































































































































:2015 LjLui>ljj :44 

ytl b = ISOg lg**4^ (Z?) aj^c-j ty^a = 300 1 g**404) aj^c- Lga^/i *\ oSh^c* (J£juoIIj a *\ ^ aIa^JI (jj£jj 




X 

D 


(6) j^tJ' 


V 


till VI j tAl&JI aIg^-g a^)£j JalaVl ^Jic-j aJj£]I ^ J^jA ,) 

aji] <J!>La (^4) Aj^>*JI jjj£jjdll i^a aIa^J! ^ ^jjjoi 2I cJ-o^ 

g = 10ra/s 2 jikj . AjjIj / A\£^\ 

^Ja*j aLl^JI A£^pJ AjLialijll aJaL*_ 2I jl CijjI Aj jc- ^ic. ^jj^ illll jjtall (jnlVn — 1 

dv 

• f j cj l tr b 6 t a: <1 Vaj AjjLc. cjjIj /? l '"\i^ — + /? = 0 : a£X*J1j 

^^JC. JJJJ (Jj^JOJj (j£-G l—u4 \A JLaxJjjAj 4 al^S J^jAll ^J^Vn D £jJa04) Aj^>*ll ^ jij AiC — 2 

^JC-^)jaj Cj|^)Jxj ^VILgJ (JjiULall Jisll ^gjLlJ • 3o)All ^ 1 l^Vll Aia^J (j-G c-IaIjI (Z?) j 04) 

• C>J» 

. (JjWill ^-A Aj^)C. l£ Ac.^)jj1 Jjil j-gII ^Kull AA^ — I 

:^nU\ jnW \a\\ ^Ic- IaLgjc-I — cj 

. Aj^>c. J£ A£^p> ^ jLujj — 

. aI^^aII aAA (JVLA 04) <»— S^)la ^JaL&II AiLu^l — 

.a AjjI^II A^gjSj f till VW VI aji aJjja — _ 

2013 ljLu^Uj :45 

^gic. L_i^>*j]l l. 41i*ij CIAjA^AaII aAA ^C c _ iUMI (jj . ^jjajLa^oJI AaI jj ^^jII CIAjA^oII AaJ Ajjlill Cil-^.1 Jill aJojojI jj JjAliiJI ^ic. jilll 

11a ^j}qv4 bb^ijj <>^ i^j Jaj^)jud]l /j>i »j 

. d oc = 10° (jc. BC t A.B 4 4»Jo^ ^g 4i^l ^ .gII ^U^g^g 

. in = 170 kg 4ii]j£j G 4 l]l l^c 0-0 c .^^ 1 

V B AJZjjJii B AkV41 t! = 5s 1^4 = 10 7TIX5 -1 t = 0 ^ i4 aLIaIIj (5) 3L>B ^GJ -1 

.^g^]| 4_Lg^JI 4jUaC- 4 -C-^jjjj CjI^ixj (Jj-gj ~5~2^• 

v(m/s) 



0 0.5 1 1.5 2 



1 5-Js^I ' 4-js^l 

. (5*) 4iUaC. ^cliluil ^aJ t 4£^pJ! 4a>ji)n — 1 I ^jLiJt Jc. IjLgjC.1 

. A.B A-Z~ Ail joiaII C_Jjoi^.I — C_J 

. BC ^jLuiaII (jljj^lj-Gj jtejlj jljjill .y 7 = SOON tgj^iiuo cdlI ajij F <^0)^21 ^ij aji ^il BC — 2 

22Jo^l 
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AB ^jLxjjjII (5) C 5 ^ F a^. ^jj j^il ^jl^ll (j^iLall j^nb'n — 

. P A Jo Vi II b<iniM L& ^pljuj 17£ = 25 77 lXS ^ -‘^c.^jjluj C A baVtll ^Jl (5*) AbaJI — 3 

Ia^Luu* a^. (Cx, Cy) ^IxaSI (S') a b^ll 4_SUao 4£^>a. 4 Aia^VI IAlg 4_]aaJ jlik^L —\ 

.BC = 56.3 m j d = 40 m : J Ub tibUI j jj ? V ^ ^AiaJ ^rljJI Jibs <> 

:2015 LjLu^b) :46 

*L)^ QJ^aaII j 5 “L&*lb jbl t^iLuabl ^)tikl Aibl^ ^b. 0 ]jji] 4 _ia 1*JI Aijbnll A Vui iboj 

. AB = 50m aJ^Lj oc = 30° aJLc ajjIj ebb ^jlu^ : AB 

^jIola :BC 

.(j^ajVI ^Jajuo ^jC. H l^X-lijjl SjA :C 0 

tiliaii. g = 10 m/s 2 4 m = 80/cg “Ujijlj 31S J ^> 

.AjjIJLI^ 4x«^)jaj (jj^ Jjtbl ^ jlaiJI ^ Jj^)l n<all 

ii ‘ ' " " ^ 

i B j A Jj* is-i 3 b! ( 0 Sjl<JI ) AiaaJI Lg b AiUall JaliaJl Ialg (jnlVn — I — 1 

. 17^ = 20 771 /S Ae-^jjailLi B £jAajbl ^lll 4j| Lab. ABC ^Lo^all J^ia ^ic. *L 1 jIj Ia j m l ^llll y 7 ilIl^'WVI Sjii SAjui ^cliliujl 

,lg-C.jLujJ C-_Lud^.lJ AB jLaibl ^b. A£^J! 4jt-iJa JA^. j±il ^Llll jjjlSJI — C_J 
A .LajVI lAi-a lA^il*-^ 4_laaJ ^ C £jJaj-a]l Ale. BC ^Jima-all (jbj!Lall ^pbu — 2 

. AjtSbj £.l^gJ! C-b^ • E £jJaj-o]l 

LS ^ 1 y(t) j x(t) A£^p41 (jjnc AbaJI ^b ^jj jjj] ^nJajj — 

. jLowJI ^IiLujI ^aJ t^glillc. (ox, oy) ^1*-a3I 

A Ja^kl Clll^iij (Jbu (jb — 3 

. E £jub^A]| <Sjj^aj (_ 5 j-Luxa]I 

. t 2 j v 2 (j£ Ajjbi]I AifUl Vyj V x Alv A^jjA I 6 jbo c_i&l ~l 

. E j C (jj* ^j-all Aic. 4x- jjoJI bUj ^rV^uJ — C-J 

. h ^Uj jVI ^ 

2016 ljLu^Ij; Ljj^JL^slJ : 47 

^jc> aIlg AjjI^ 6 j40 — d — 1 , 5 m cJ^b y\k&A ^^g-b 4 j£^)^. ^.IjjI ( 5 ) c_lLua]l l^J tillVI ^ aJjuo]l 

. N A JaVill Ale. (j-a^jVI (, 5 b. Ja’qtti 0 4 3aVi 11 ^il LoA 1 c.j A A bVill AjjIAIjI Ae.^)jjj (jj^ A£yH 4 CC = 45° 

. m = 500g <iliSj ULii (5) jii*j t = 9.8 m/s 2 j £*.j 

a ]1 ^j»o l_3^J_Lajl till< J C*^) ^X-diljjij] ^jLn^ ^ JLaX-^l ^ ' 

IJjLJI ^jnuxill Aj^ xj ^Jajoi ^Ax. (S^) ^ui^Al JajLoj ^jJa^o A/ 4 laklll ^ 1 IA£ j i40 ^J>^AI ^Ac. 

(x w = 0.62m ,y w = h = 1 . 00 m ) 

. j 40 «.^Ac. (5*) ^>.nl Cl J 3 ^^ j,;j‘ 3 -^X 1 uiIj f ^jIjB — 1 

. / = m(g sin a — a) : jl jjj AO J&- <&j*. *lul (5) ^ u>^' (jA=4f 
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. A_llc. £J] y 7 ft^jjJI 0jlLuol ^aj (5) A£^J CL A-<u9 .12kjl (JfLXll jllJ J!)lijjjjlj — L_) 

. 0 aI^VII (5*) ^joi^JI Jll AJaaJll a_LoJJI l^-o jlilc-lj :]V a Jo Vi II CjIjjI^I y 7 ^jjUi — 2 

. (Ox, Oy) J (S) a^j^J (jilj ja^aII y(t) j x(t) jjijJuJI jilLl*-*]! ^.jl ~l 

. y — f (x) jLooJI AhU-c jvi J -c_j 
. (,JjLa]I j) HuxXI (5) ^-ut^JI Jill Ac.^joi]| ^Lxjoj AljJa 17Q C_Lud^l 

. i40 s-jjl ^Jc. (S) ^ JjujJ ^Lxjuo Alicia & A-<u3 j*j gi.ViJ — J 

. I aj] y 7 SJjjoII j^o «l^.jl 4 I — 1 JjJI ^9 AIuaII Aii>l*JI jLojc-Ij ~a 

?^cIliluLl IXLa . 1.8iV ^ y 7 ^ *Z.0N ^J-iall p.Ua^.1 (JL^-a (jl V' l^alc. IXI — 3 



*2015 LjjJl^sJ :48 

. ^45 = 2 m i a = 30° aIi* t g = 10 m/s 2 :^k*j 
A£.^ui OJ*^ i4 (JA (*^0 " ‘"T~^ . ABCD ^Jc. = 1^0^ Aj]j£ i ' ^1->q> t (5*) ^JUd^ - \ 

SJlulS! AjjIj cill^'Wl aj] (S) ^-ui^JI £jJa^j . 17^ Ac-^uiJ C £-uia^JI Jl 4 Vg = "ZlTi/S Ac.^)juoJ 5 ^xJa^Jl Jl J-adl AjjI^jjI 

.^)I_uia]| a_i]L ( Jc. I Jigj • i45 ^)I-uiaX ^Jo V£^pJI a gJ A_ui£lx-<ij 

^jLuiaII < Jc< A^^pJl ^ JjujJ fi Jj£- ,l^.j| j->jJ jlllll j JiOl jjlXil 1 — I 

. 245 

./ I 6 J SAjX iVUril ^ J di.)1 II IXA ^.jl L—1 

X 

. t^lljL^I (Jic. ? 5 C ^LauXI Jc. a£^)^JI A»ji)a Lc — _^ 



6- J^SI 


D 


S-I^xl! ^^9 laVtnl 4 D J 0 jjiXiVill Jujlj ^19^1 (^jJLuiaSI jC /l = 0.8 1T1 ^lij^)l JjC. ( xXj c^Xll 0 ( XjJaj^ll (5) ^joiJI ^pX*J — 2 

. 17£) Ac-^)jaiJ D A JaVill Jl J-aJj 

.^.I^JI A-ojlLoj ^jj.^ixiAjl Ajt9|j ^JL^aIjj 4 A_Loj!)U \l±A C ^j^-ia^-a]! Jl (5) ^saaoJI l^_i9 J-aJ J^l AJa^lll ^)1 jjc.Ij 

• z = — 4" h • (O; i; fc) ^1 *-a3I J (5) ^>1 1 VJUac. j£ j* jLo ix aJjI*-^ jl j^ —I 

OD AiLui-a]l ^ 0 A JaVill jc. D A Ja Vill ^xj — u 

. Vf) A A i9 c t Utl^kl _ 
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j^j A A LiVill ^ Pq AjjIXLI Ai^jjaij ^^lai (JjIxxa ^Ic. 771 = 400g 'glVi5 A-pLa AJaki a^iixj (S) UL^a Luoi^ t — 0 A)a^\l c. <a.V<ii 
4-3^' f £^31 ^LIjIjj a g >1 Ajoo£Ix-<i ^al£j ^.Ijjl (5*) ^jd^Jl . AB = 1.4m L~ ij>> B a IVqili 

. ^iS*) ^a-ui^ll A^UaC- LS^" Aj^^L^JI L$ j3l 31 * — I — 1 

£ Adljaliill AJalx3l (jl (jdJ <jj^131 (jjjUll (3jl)Vn “ C-J 
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X (m) 


^jjllLaj]| (jii3lx3! c__u£l t (Jx-al jill \±y* i4 A^aki!) jliic-L — _a. 

. mjv 0 i f : aWx? x(t) j i7(t) 

. x; 2 = /(x) AjjJXill a£>UJI gTn J - 

A±i\Sli)[\ Ac.^)j 3I A-o^a ^cIiiLjjI . X UV-lJ 17 ^ CjI^ixj 33aJ ~5~3^*3^ — ^ Wull — 2 

. / c*3l£ia.Vl SjS SaX j 17o 

^ 17^ Ac-^joij B Aiaki]| ^ AB ^&£\ (^ jA,u)x>ll (5*) ^pLu — 3 

. BD — 0.5m : ciii^ E ^ j3l 
^Lt-31 ^a B AJakJI Ajj3jt-a Axj (5) AJUaC. 3^^>* A£^a. A» nJi — t 

. ( Bx,By ) 

• y = /(*) ^)Luuj Aialx-a c_u£I — u 
. E ^ (5) A£.^)jujj DE aj/&£\ AiLai3l AAa. — _a. 

Axal^j pl^JI <LajLLa 3 * 3 ^ * ^laxj 

g = 10 mxs~ 2 

2008 ^usij) 1 :50 

1^1131 (Jj^JI 3^>“^ i^jA AjjJo.q 


v(kin/h) 

50 

80 

90 

100 

110 

A("0 ■ 

14 

22 

25 

28 

31 

d 2 (jn ) jc_^ssJ1 5 jJ, C^L„X> 

14 

35 

45 

55 

67 


t—a^)*j ) (^Ic- (jl 3^ Ti £*1* 3-^^ AaLuui ^laaj £^Llu 1! L_ka jjII 17 A^^xaj *0^^ (3^^“ LoXic. 

d 2 j c^i (jjjaLabAll ^iajiill AaLm-G D ^ajolj c £>ia ^"2 3^-^ c^2 ^xJaajj ^ AjL^jjoiI 3 -®3^ 

. 6^)Lluo]I ^ AiLaC' . D = d 1 + c^2 * 

.Liiillc 6^)iixj ^ A-iaal A M ^jLiui A^UaC. 3^^ G AjoiIjAj 

. Loj^XXi 6^\jJOlSI ^cVat ,U),1I ^ J^>31 ^)iix \ Tl AjI Vutl^l SAa 3-^-^ — 1 

?6^)LijaiSI AJUaC. ^ *J^3a La — I 

y^rVn^n (iLa . Ajijiiilij dJ^La — C_Jjj 3I C—Ua.^1 CjLaiUa lallLoal — C-J 

• 3j^?J) ^ C^2 3^ 3^' 4jjUi]l_, 1"-^ A-oj3 l—Ijol^I ^ 
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lill^'W^I ^lj£JI a— ^jiHI jfo*1 • l^IilUaC. CS^ (3f^ L$ a^l-Luill ^ic. d^)Jj^l (JtxaVI ^-i^il AjIaC. <J!)Lk ,Wn ~\ ~2 

..A£.^)jai]l p-Lxjuo 4^_a. ^j^c. 1 g'lg^kj A-<ua]| AjjIj /^y 7 / a.l^lj ajli] 4 j31£-c S^)l_ijai]| — pl^g-ll A-ajULoj 

>G 

.4iUaj| iali^jl Ijlia J^nlo'n d 2 j 17 ^ q±i A-iS^pJI 4jL>bJI 4^.jl . ^-i£JI 4 jI^j ^9 a^ji-iuJI All y£^a Ac.^)juo A-oj3 17 ^jSjlS - c_j 

. 17^ = (J [d' 2 > ) ^ ^jjj^I (J^jLuill ^J^.wli ^J1 <ft**Unlj 

.M — 900kg lajUjoJI a!j£ ^^// g*VmJ ^jLnll JLoxILjAj — ^ 

2008 i *51 

. CjI£ 1 £j^,V 1 l£j pl^g-ll ^jIiIj m 

CL = 30° Ajjl_) c 3^VI £-<* ^u^i] (JjLo ^5j!Luia1 A.B ^-(JaC-VI J^l Jaa. ^4 Aiakill AjjI^jjI Ac-^jjoj (.S') ^g-laflj ^u.i'N 4S^)JJ 

. A.B — L AiLouJI c 

^IjfjLjall ^ j3joia 1I /jjo^j 0 J C 4 B L A. -laHiH (j^£j l" n^k ) v a^)la 2 L_L^ajj 0 BC Jjl^ lilluiJ B 4 3a Vi II LlxuLo-a AB 

.^£aVI ^jajoiaII ^Ic. C j B jVl^Vill j 
. r — 2 m <• L — S m <• g — 10 m/s 2 < m — 0.2kg : (5) ^aJ aK : cr !aju 



. IglLuS C t nn^l ^aJ (Xj g l L AlV^J B 4 JqViIIj a^j^-c Ale. (S) ^ui^kll Ac.^)joj .^.jl — 1 

. C AJakill ^2i (S) ^vtn^ll 4x.^)jja]| ^l*-uj ^ajl t/r\ JJla. — 2 

. I^ILojS L_Lud^.l (JjLal! ^ jlai^ll ^Ic. 43^3^1 C*^*} l 3^_>^I 1-^f^j ^iil aj^l a^juo b^u£> CLj g t TTl AlV^J ^jl — I — 3 

1 g ^1\ aj^l a^jjj L-La^.1 . Vj = 7.37 m /S As^^joiIIj / 4JoViIIj (S') ^jat^JI . BC (_£^>j!^1I ^jLuiaII qa Aja^j ^j>»qAl / (j ^jl — c_J 

./ 4 3^iViII Aic. (5) ^-uoJI 

.plj^JI 2/^ B C ^jLuiaII ^1-*j C 4 Jo Vi II ^Jl (5) ^jat^ll J^j Aic. — 4 
^3*) ^jol^JI a^^Ut-d 4Jo^kl t = 0 4_La^V! Iaxq . (^iS*) ^-ui^J! ^LuiaI y — / (x) 4jjjl£^l a1^1x-a1I^Cx ; ^I*-4I *^jl — I 

. C 4 IVq'ill 

• CM AiLuaJI L-Lui^l . M 4 JoVllI ^9 C J B (jillaiillj ^)Lp1I ^jJjolaII (S) ^JOL^ll ^U)J — C_J 


26 ^tWl 









(J£jud5l .ABCD ^ic. in = 0.1kg :4iill£ IjJVqi ajlilc.! ^j£-oj (s) :c_ka 

.B ^ jLJI 3 d h ^li^jl ^k. A £aj t j.w \a AB * 
IIa ( ^£' ^£jii t^JjiiLjo jJjoia tl' = 3771 tlA^laS L-kajj 0 iIa^£^>a S^jjIa £J^) cJkjo ^^^k (JW^ 3 CD w 

. ^LuiaII 

:41a^_a cill^'WVl ^j3 .17g — lOm/S ll-C.^judJ B (Jjua.l] kjlAljl Ax^^)jjo <jjA A^Jakill ^ja ^a-uikl ^HaJJ — 1 

.^ajai^JI AAa kiA ^lll A^.jl — ^ 

?/? A •!>* ^LiHl Aie (s) t^-uakl Ajcka La — L_J 
= 10 m/s 2 4 AB — 10m : jt Lak j j]- a£j^JI oIa ^jLaj ^u^l - ^ 

IAHjIj I^jJjjo tiltSkl A^^,j (BC) * Rial's\1 — 2 

. (s) I^joi^JI ^k Alika]! Aj^^L^I! ^JOJ^I — I 

V c = I^A (C) ^ AejjaJl (jl ClAk 11] iyj£ SAjjI L_±uk — L-J 

.3 m/s 

t(E) ‘A kill ^ ^^)j|^l jLuxaII (s) i^-uoJI ^aLu — 3 
. r t 06 g:3JVAj E Akli]l (s) :^>\1 ajLo ^jl \\ 

.0 lAijl^ll AaA3 A^.j) /<—^ 

:2014 CiUJaLj Lj^II£j :58 (jjj-^l 


•5 



aLUI qa Aiiij t r = 10771 &jka c. BC (jA^\ jSlkl ^jjIaII ^ckA) ^^k 771 = 100$ Alik (5) <.jL^ r ^ M > a£j^> AjJjaI 
/ = AjuL £^kll I1 a ^k tUl^kVl oj3 SAjI (jj£j C*n*\ 6 AB = d = ITU ^Jauall ^^^k 17^ AjIsI AjjIaIjiI Ac-^joij A 

^ la Vi II Ale. 6 jaLu 3 A-ilc. Ju-aljjj 17^ a^^jjJL BC 5j1aj B 4 LiVilL (5*) ^joi^JI ^)aj ; A£^pJ! 4 joi£Ixa 0.8 N 

. ( 7- Jilll ) . N 

AB * j^l\ ^Ic. (5) <jt Lhj^ ^1511 (jjjlill 3 j.^L — I — 1 

. ^LklllL A \ Ll 1*1 a A AjfruuA 

:4Jtlll djUxJL l^blj£ (j^AJ c_il!]| At-jjoj 17^ J — l-j 

_ 2 _ 2 , 2xdx/ 

• = V B + —— 



0.67 


2.45 
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v B 2 (m/sy 


^ 0 dii^ 6 V B 2 ^AJ cos 0 CAljjij b Wu 8- _ 2 

V]\j -Le^jaillj N A la Vi II ^^)jIaH ^lajjll (5*) ^joi^J! J^Lu l^Jkl AjjI^II 

.9 jT i g i V B 2 V n 2 6jUc A^ Ailkll JiliaJl lAxa “I 

(S) ^ajai^Jl ^jjIaSI ^lajall J*il /? ftjUc. A^k ^JJjk ^jllll jjjlill (jjill’ll — C_J 
jaLu 4kl ^ J &I r j g i V B 2 <!Vaj COS 0 —1 AjjJaill 6jUx]l A^. - _^. 

. N A Li Vi II ^jjIaI) ^Jajoill (5*) ^joi^JI 

^ AjjAajVi kjlLiJ! ^jLol g A-o^a a^ ^ iViAl j ^(JIjjjII ^ic. ^Lolc-VL — a 

. Aj^)^1i]I (jl£-G 

? IjAle. 17^ 1-C.^)jai]| ^A;i3j 0 iS^ ^ — 3 













































































